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. ' BACKGROUND AND METHOD

. ' Many investigators of learning in children have st;essed the importance of
a sensorimotor foundation to development. Piaget (1952) described a period of
sensorimotor development from birth to 18 months where children's sensory éxpeg-
iences from and motor interactions with their world form the cognitive substructureé
- that will become the foundation for later perceptual and intellectual deQelopmeﬁE.
Kephart (1971) considered a child's ability to weld together data from varioué‘
' senses as crucial to learning This process he called "1ntersensory integration",
‘Ayres (1972a) further developed the idea of the relationship between sensory Y
experlences and motor responses as a fgundation for learning skills. She defined
the process by which'sensory information.is interbreted and organized in the brain
for functional use asQ"senséry integration". fAyres' sensory }ntegration theory ié
‘based on the belief that brain structures are functionally interdependent. . Therefore, .
5dequate integration of sensory input (i.e., tactile, vestibular, auditory,
propriéceptive, gustatory, visual and olfactory) which is~a6comp1ished at the brain
stem 1eve1,_supports and enables the cortical, specialized brain function which
we associate with learning to réad, speék, write,'and so forth. That is, hlgher
cortical organization is influenced hy the sensOry organization at lower 1evels
of the central nervous system.
The ability to process sensory information may be fundamental to a
persoﬁ's ability to intéract effectivelyﬂénd efficiently with his or her environment.
Due to central nervous system damage or lack of sensory stimulation, a child
may be neurologically unprepared for more advanced sensorimoto; and perceptual
developnent (Norton, 1975), thereby affecting intellectual development as described
by Piaget. Studies have shown, for example, that handling and sensory stimulation
can alter the maturational rate of the brain in rats and human infants (Levine, 1960;
Piper, 1963), and a number of researchers (Bates, Camaioni, and Volterra, 1975;

Dunst, 1979; Edmonds; 1976; Kahn, 1975; Rodgon, 1976; Zachry, 1979) have found
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that sensorimotor performance at Piagetian sensorimotor Stage V is generally
attained before a child displays emerging oral language skills. Indeed, language,
symbolic play, and all aspects of cognition might be viewed as end products of a

child's improving ability to process and act on sensory stimuli,

Deficits in sensory integration or the, "ability to organize sensory information

_-for use" have been linked to learnipg delays and disabilities, and to a number

of social/behavioral problems (Ottenbacher, Watson, Short, Biderman, 1979;

Petri and Andérson, 1980; Ottenbacher, Watson, Short, 1979; Ayres and'Tickle, 1980). -

DeQuiros and Schrager (1979), writing from a primarily medical.viewpoint,
identified disturbances in vestibular-propriocepti&e integration and postural
control as the'basis of learning and perceptual'dysfunctidn. There has also
been consistent documentation éver,the years supporting a relétionship bétwéen.
senébrimotor disorders and speech and language deficiqs.r Bilto (1971) found
that- children with no speech problems shcwed better large muscle coordination
than children with speech probléms. Snyder (1971) suggested that auditéry
perception is dépendent at 1éast in part on intact tactile énd kinesthetic
systems. DeQuiros (1976) has linked vestibular hyporef}exia to language and
learning disorders. Stillwell, Browe, and McCallum (1978) found a statisitically
significant frequenc& of shorteﬁed‘duration postrotary nystagmus (indicative’
of vestibular system dysfunction) among children with communicationkgisorders.

They proposed that the "development of the language center is in some way

dependent on previous, as well as on-going, suvcortical sensory integration”, In

dysphasic children, Rider (1974) found a significant number of abnormal postural
reflexes. Wetherby (1984) hypothesized that autism, which is characterized by
disturbances in language development and use, may be caused by lower brain

dysfunction which disrupts the formation of higber cortical regions.

- (2)
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' Therapy to remediate sensory integration or S.I. deficits can be conducted

by a specially trained occupational or physical therapist, based on standardized

7

test results on the Southern California Sensory Tntegration Tests or SCSIT (Ayres

1972b) and/or informal observations and other measures. Such sensory integration

techniques have been found to promote gains in such '"non-language' areas as academic
~and fine motor development (Montgomery and Richter, 1977); gross ﬁotor development
(Montgomery and Richter 1977; Kantner et a1{ 1976); eye contact (Webb, 1969);
purposeful activity, emotional‘énd social responsiveness (Ayres and Tickle, 1980).
Other studies have suggested that seﬁgory‘integration therapy may also have a
facil?;ory effggt on 1anéuage development. qu:s and Mailloux (1981) studied

the rate of language growth in fourvpreschool children, three boys diégnosed

as "aphasic without other complications" and one girl who w;s also diagnosed
#Phasic but who was considered to be slow in all other areas as well. Three §f

the four children had received either spegch a;d language therapy,.special
education specific to aphasia, or both, be fore beginning thé study. Baseline

data was gathered on both receptive and epresSive language and sensory integrative
fﬁnctioning. All children-showed.sensory integration dysfunction. The results
after a year of sensory integfation therapy indicated that ali the children

showed an increase in language comprehensipn that was greater than previous.

increases, and two of the four children showed notable gains on expressive

language measures. Magrun, Ottenbacher, McCue, and Keefe (1981) found vestibular

stimulation to be an effective‘nonvefbal intervention method for.facilitating
spontaneous language in a group of five primary-age trainable mentally retarded
children with a wide range of languagé abilities, and a group of £ive'developmeﬁtélly
delayed preschoolers who showed severe language delays. Results showed an increase
in spontaneOus language use for both groups immediately after the vestibular stim=
ulation which was more pronounced in the you;gerland generally more severely

language~handicapped children. In another study, Bailey (1978) found that an
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.eight~week program of %ensory integration therapy improved the quality of language

l , :
Fts. Another language study was conducted by Kantner,

in schizophrenic pati

382) with 30 mentally retarded children aged 5 to 14 years

|

Kantner, and Clark (1

who were enrolled in B speech therapy program and who received special education

13

of the study was to explore the value of vestibular

|
|

classes. The purpos

stimulation a1s supplgmental therapy»in improving the language abilities of these
. i

children as measure’/by the Porch Index of Communicative Ability in Children (PICAC).

It was hypothesize 'that a group of children receiving vestibular stimulation in |
addition to'specif°c speech therapy (Group I) would show greater gains than the
control condition//of specific speech therapy alone (Group II) or general speech

therapy (Group I &). Treatment was conducted over a 6-week period, withvGroup:I

ular stimulation twice weekly. The results showed that Group 1
/

achievéd highe//mean percentage gains in'all areas of the PICAC, especially verbal,

receiving vesti

N

~ except visua//énd gestural in which Group II showed highest gains. However,

analysis of ftariance indicatéd-these differenceé between groups were not ‘statisti-
cally sig/}ficant.

Tg&%ull together the data on the effects of sensory integration therapy,
Ottenb é%er (1982)iundertook a review of the literature using quantitative methods.
He ;ggated eight studies with a totallof 47 stétistical hypo;hesis tééps that
eyéﬁuated the effectiveness of sensory integratioﬁ therapy. These studies met
/ée criteria: 1) investigate the effect of sensory-integ?ation therapy, 2)
include dependent measures of academic achievement, ﬁotor or reflex performance,
of language, 3).inc1ude a comparison between th groupé (onethat received sensory
integration therapy and one that did not), and 4) reportiqugﬁiitative results
of the effect of sensory integration therapy. An analysis of these results by.

quantitative reviewing methods showed that 1) subjects receiving sensory integration

therapy performed significantly better than thosc in.control groups who did not}
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2) sensory integration therapy Héd its greatest effect when the dependent measure
was some ;ype of motor or reflex evéluation, less of an effect when the dependent
measure was academic achievemept, and its least ef.ect when the deﬁendent va;iable
was a measure of laﬁguage function; and,3) sensory integration therapy Waé most

-

effective for "at risk" or aphasic subjects (also the youngest subjects), less

@

‘for Learning disabled s;bjects; and the least for the mentally retarded subjects
(also‘fhe oldest subjects). However, it.shguld be notéd that'the effect of
sensory iqtegration:therapy by diagnogstic category was possibly confounded witﬁ
_the type of dependent measure, and that this third finding shqpld be interpreted
cautiously. |

In the population of q§ve10pmenta11y handicapped children, the incidence
‘of speech and language disorders is high, and the Lipgrature'suggests that
sensory integration dysfunctim is also frequent among such children. It has
been argued that classical academic and behavior modificationlléchniques have
assumed a 1evex“of sensory integration aﬁd neural and motor development which
are higher than that-actually present in the.developmentally delaygd cﬁild
(Montgoﬁery and Richtery 1977; Kinnealey, 1973). For speech and ianguage th;rapy;
based on behavior'aodificatioﬁ teqhniques, thig’ latter point is particulafly crucigl.
Especially in the very young, sensory integration deficient éhild, the traditional
speech and language therapylapproach requiring a certain level of body awarene;s
(particularly oral), éye.contact, fuditory processihg, and so forth'may be
inad:quate or even inapprobriate. As suggested in the study bf Kantner, Kantner,
and Clark (1982), and less directly by the other studies cited, sensory integration
therapy or modified sensory integration techniques might be combined-éffectively
with speech and language therépy to maximize speech and language gains in the
developmentally delayed child. . And, as suggested by the Magrun et al (1981) study,

this might be particularly so in the preschool child.
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The purpose of this study was to determine whether sensory ‘integration therapy o s

alone could have a facilitory effect on language‘deyelopment and whether, combined
with language therapy, sensory integration therapy could further enhance language
dchlopment in the developmentally delayed, sensory integration deficient preschooler.
Methd |
Subjects: Fifteen children were chosen as subjects for this study, from a
populatiOn'of deve10pmentally delayed preschool children. All children served
as experimental subjects{ with five of those children also serving as control
subjects, before beginning experimental treatment. Therefore, in terms of
the data there were 20 subjects, ‘The children ranged in age from 3 to 5 years.
To qualify for part1c1pation in this research, each child was to be develop=:
mentally delayed, show an expressive and receptive 1anguage delay of at least

25% on the Sequenced Inventory of Communication Development (SICD)

u

(Hedrick Prather and Tobin, 1975), have significant deficits in sensory integration.
relat1ve to age-level peers, and not have a d1agnos1s of a primary physical handicap
such as cerebral palsy. All children met these criteria with the exception of

one child ‘who was diagnosed as having mild cerebral palsy at the completion of

the study. The data for this child is included nonetheless, as his physicul
impairment was.mild and was one of a number of physical/neurological signs J
indicating what we were calling sensory integration impairment. All children were
enrolled at the Wabash Center preschool for developmentally delayed children.

The therapies and testing performed as a part of this study were conducted at °
Wabash Center inlappropriate rooms and by qualified professionals. The professionals
testing the children were different from those providing treatment to the children.
The children were taken from their classrocms for experimental and control
treatment in a way that would maintain approximate equivalence in areas and

amounts of classroom and other stimulation. The subjects received no other

“
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language or sensory integration therapy during the study, but had received
varying amounts of such therapy (ies) up to two weeks before the study begun.
Tests: As mentioned above, the SICD was used to establish whether a child

was an appropriate candidate for the study in terms of language delay. An

[

informal screening test for sensory integration dysfunctior was used to establish

-whether a sensory imtegrafion problem was present (Smith,. 1980). Because the

Y

childrens young agé?’and developmental delays precluded their taking the

H
—

standardizgd SCSIT which has norms only for children aged 4;0 aﬁd'above,,each

L
.
RN

child's Sensory integrétion funq;ioning'was examined an six areas that have been
identified in the literéture as indicative of sensory integration dysfunction.
These are: ocular‘pursuits, eye dominance, échilder's arm extension test,
.flexiOn in supine pdsition, prone extension posture, and postrotary nystagmus.
The test administrator gathéréd baseline performance data on 40 normal children
from tﬁs to five years-of age on this instfumeht. Potential subjects‘failing
below a cﬁt?off sco;e in sensory integration as compared to age-level peers were
. o .
considered Zo’show sensory integration problems. Comparison was made to age-£eve1
peers rather than mental-age matched children because it was felt that chiidren 
without sensory integration'prpblems should show age-level physical/neurological
maturation whethér or not other factors, such as cognitive delgy, wereé present.
'Changés'from pre to posé.;gsting in language deveiopment were measured ) 54
by us:« of three formal tests and two informal measures. Receptive and expressive
langudge were measured by the Sequenced Inventory of Communication Development

¢ .
(SI1CD). Vocabulary comprehension was measured by the Peabody, Picture Vocabulary

Test = Revised (PPVT-R)  (Dunn and Dﬁnn, 1981). Mean Length of Utterance
(Brown, 1973), or M.L.U. , was used to assess sentence length and complexity
development. From 10 minutes of free=play with an adult, a sample of communicative

interactions was recorded and examined for the number of instances of certain
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types ot communicative intents. based on "ategorles developed by Dore (1978).

Four categorles were chosen-as be1ng most 11kely to show benefits from increased
worganlzatlon in the child and least likeiy'tovbe influenced by the responses
given to the child by the adult present., TheSe were: Request for Information,
Self- Report, Descrlpclon, and Play. An 1nforma measure of comprehens10n was s
developed. from a scale for. analyzing d1alogoes in preschoolers by Blank and

Franklin (1980)”wh1ch we have referred to aS‘"Comprehension by Complexity". This

assessed’ the quality of a Chlld'S responses to 1nc1eas1pg1y complex questions and

[N

rommands. The subjects were also reexamined after eXperimental or control

treatment with the sensory 1ntegratLon measure descrlbed previously. This was -

L.

done prlmarlly in a descr1pt1ve way, (e.g., Was a change in functioning seen?

J

Did it show improvement or decrease in sensory integration abilities? In what area

were changes seen?). Description was used because the scoring system for that

2 N -

test was most useful for indicating presence of dysfunction rather than describing.

change in functioning. -

I
v

Conditions: The study had four conditions, to which the subjects were rané%mly
assigned., Atter a child had partlcipated in the control condition, he was agaln
randomly assigneo, to one of the three experimental condltxons, in order to

conserve subJects and prov1de therapy for those ch11dren. ‘The three experrmental
conditions were sensory integration therapy, language therapy, and both sensory:
integration and language therapy. The'e were five subjects for each of the four

conditions. Each_snbject'received an average of two hours of treatment per week
for 12 werks, for a total of 24 treatment sessions. In the condition of both
sensory integration and language therapy, one hour per week was a language
therapy session, and one hour per week was a sens integration therapy

session. The language therapy consisted of roughly equal amounts of time spent

on expressive and receptive language learning activities, in the areas of need

(8)
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<

for eachAindividua1<chi1d. The sensory integration-therapy also ‘targeted

-

individual needs, but with'gmphasis on tactile discrimination, goal-direeted;j

vestibular activities, and reflex integration, The control subjects
received individual attention from an adult equal to that received by the
experimental subjects, without receiving specific sensory integration or

language stimulation. “

(%]
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STATISTICAL ANALYSIS
o

Y

Because this study intolved the use of a small number of subjects, it was
considered 1mportant to'discover and hlghllght any trends in the data‘ Therefore,
’ the tradxtlonal approach of settlng significance levels such as .10 or .05 was
. not used. Rather, for the factors of 1nterest in each test, the sxgnlflcance

level was allowed .to "float" so that the reader mlght see not only whether a

tradltlonally chosen significance level such as those mentioned abpve was met,
0y I N

" but alsc how near to such levels the data came in each instance. With our

.

‘limited number of subjects, this appeared to be the most meaningful way to treat

the data,'and seemed'to"cbnserve much information.

Ihe experimental deslgn used for this study qas a 22 factorlal deslgn with

additional blocking factors. The two factors of interest, SENSORY INTEGRATION R

-~

THERAPY (SIT) and LANGUAGE THERAPY (LT), and their interaction effect, (SIT) .é

X (LT), were tested for significance accordlng {0 standard ANOVA proceaures. . : f

4

Each of these factors had two levels: not present, indicated‘by.o, and prasent, :

1nd1cated by 1.

»

4 2 . ¢

A third factor, REPLICATIONS (R), not of interest to the experxmenter, was
1nc1uded in the stat18t1ca1 models used for analysls to account for any possible ) E
variation in the responses between the three separatelgroups of subJects used
in the experlment Each of these groups was represented by a spec1f1c 1eve1 of
the factor R. The variation between groups of subjects would.be,lnqluded in the

© general error term used to test for the significance of the facto;s of interest
if R,were not included in the model. Thus, inclusion of R reduces the general
error estimate, which in turn resuits:in more sensitive F-tests for the.slgnifieance
of SIT, LT, and (SIT) X (LT). The factor R is a blockingvfactor having no

interaccion effect with either SIT or LT.

\ ¢

L]
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lhe: responses for each subject consisted of six difierent test scores recorded
before apd - fter the experimental treatments werc administered. Thig situation
allowed the analysis to be conducted using two different models. A schematic

‘of the design.is given below:

REPLICATIONS
1 I < ) 3
LT LT . - LT
. 0 1 S0 1 0 S|
0| %;sups 2 | o] 1] of o 1
SIT . | SIT : ‘ SIT . —_
12 2 l ] 2 2 1 1. ]
. | | ¢ |
One of the two models used for analysis was: 1 =1, ..., 3
. i} . ¢ . ' ) J - ,1‘ 2
R I A R R R S TR T *€ i jk1
k=1, 2
Lal, ..., &
where A = overall mean
t
¢ ' Y ; = effect of i'th replicate
B = effect of k'th level of LT
o< jA = effect of j'th level -of SIT
J = coefficient of gbncomitann-variable
. _ ‘ < B ik "= effect of interaction of j'th level of SIT with k'th
: , . level of LT,
'
Xijkl concomitant Variable (pre-test scores),
& k1 = error term . oo ' : .
Yijkl = 1'th résponse from ijk'th treatment combination

This.des%gn was unbalanced in that 1 # 4 for all ijk treatment combinations.
This fact somewhat clpuds the lnterpretation of the resulting ANOVA tests though
gencral conclusions can still be reached as long as the unbalanced nature of the
design is kept in mind. The response of interest for -each of the six test scores

-

recorded consisted of the post-test score. The pre-test score was considered

Q (11)
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the concomitant variable and its influence or effect was regressed out of the
_ o

post~test responses Yi' Thus, for this analysis of

ik1 by the termd Xi.

jkl’
covariance case, .the residual post-test scores were.usgd to conduct the ANOVA
teéts. These tests were performed on a computer usiﬁg the SPSS package. The
results for the ANOVA tests for each of the six Eest scores recorded are
given in tabies 1-6.

Reéognizing that the significancetests given in these tables are approximate,
a general trend seems to be indicated by the results of a;1 six tables considered
together. In particular, the SIT X LT interaction term does seem to be
bresent in the model though iES effect does not seem to be great in relative
maénitude compared to the other factors, as indicatéd by the relatively low
significance levels for SIT X LT. However, given the small samplé sizes for the

treatment combinations, these results take on greater importance,

The second model considered for analysis was:

H
"
—
.
-
[9%)

3
2) Y., = ory. + 0.
P liKkm TA Y YR w K *B | t&Byq * &1jkin

£
D
o

kS
]

overall mean
§ ; = effect of i'th replicate
) Py = effect of j'th block/score

effect of k'th level of SIT

= effect of 1'th level of LT
1

uﬁ,ﬁgkl = effect of intcratiqn of kth level of SIT with 1'th level of LT

é-ijklm = error term

= m'th response from ijkl'th treatment combination
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Here the pre-test and post~test scores are considered as responses. from _~~

levels one and two reepectively of a blocking variable. Again, the design remains
unbalanced, thus making interpretation of results less clear. The inclusion
of the pre and post test blocking factor is done for the hurpose of further
reducing the general error term. The results for the ANQVA tests for each of the
six test scores recorded are given in Tables '7-12.

Again, keeping‘in mind the approhimating nature of the‘significance tests

)

in tables 7 through 12 one can still draw general conclusions based on the /!

i
t

aggregate of the six test score results. This model focuses more on testing \

\
\

the significance of the main effects, SIT and LT, than the first model presented.

\
\

Tables 7 through 12 indicate clearly that both SIT and LT have 51gn1f1cant o
.effects on the test scores, though the level of significance would be expected

to improve with 1arger sample sizes. Some of the tables indicate that the inter-
action term (SIT) X (LT) is also significant. The general trend established

in the tables for both methods taken together indicates that there is an effect

on the test scores due to SIT, LT, and (SIT) X (LT). ‘ d

o

~
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«  TABLE #7 Mean Length of Utterance (M.L.U.)

| - SUM_ OF » ME AN SIGNIF
.- SCURCL OF VANIATION ; . SWUARES DF SQUARF, F . OF F
MAIN EFFECTS 124090 5 2.8i8 2,995 091
- 81 . 3.625 1 Je625 3.89) #060 -
LANG _6al21 1 66021 6.u61 <018 -
BLOCK 2.82¢ 1 2¢525. 24799 o112
RLP e9492 2 221 «2V7 o791
2=WAY INTERACTIONS 7258 9 o806 H45 o567
31 LANG Ry 1 e YA T olHh2
$1 . evLock ¥0Yv 1 «009 e 010 21
31 REP 2.236 2 1ellR 1,199 L3114
LANG HLOC K 0001 1 «001" o071 . <973
LANG REP 4.594 2 - 2297 24463 4105
BLOCK Kt.P . «410 2 0204 0229 050‘: i
EXPLAINED . 194345 1% 1e382 - 1eda3s 199,
RESICUAL 23.29¢ 25 932
ToraL 424644 39 14093
TABLE #8 Peabody Picture Vocabulary Test = Revised (PPVT-R), /
| -  _SuM QF L MZaN GNIE
SCURCE OF VARIATION | SUUARES  DF SUUARE stgIF :
MAIN EFFLCTS | . 354,386 5 72.817 N T LI
St . 104426 1 10.426 0133 «7155.
. LANG . 1486523 1 196,523 1.4022 e280 i
gLUCK e10¢C 1 "~ 130 o001 9 7In
REP - o 171.7E¢ 2 85893 «822 951
2=-MAY INTZRACTIONS ;o - BYae37Y . I Y4375 0951 o501
5] LANG 1590953 1 159953 1,831 227
P "BLUCK alYu2 1 80,742 392 R i
Si Re P 2l7eRQn 2 . 10HeY2a 1,06) o387 )
LANG . bt__.')CK wlelbl, 1 87.961 837 06
LANG | LIp 1214653 2 60 86 eSH2  .H686
BLOCK “PLp 22.687 2 11,32ae. o178 L uYY
b EXPLAINED | © 124B.765 14 894197 e854 611
RESICUAL o 26114635 - 25  104.665
TOTAL ~ ‘ 386Ge0L00 39 984945
TABLE #9 Sequenced Inventory of Communication Development = Receptive (SICD=R)
| : SUM OF - . MEAN SIGNIF
SOURCS OF VAHIATION. , SWUARES hE SUUARE F OF ¢
MAIN CFFECTS \ 237724.370 5 46344.874 4,370 .
) bl 50829.036 1 209292036 40753  S039-
CLANG 56755.64Y L 96755649 94123  .006-
HLOCK 716564225 1 716564225 64157 401%
REP - SCBT84099 2 259837,008 2,399  .iii
2-wAY INTZRACTIONS 59941 .,5Ck 9 9937,94% «S37  .511
31 LANG 1014.592 1 1018.%92 e0Ju  o15% .
S bLOCK BBY.07T 1 889,07 o038 o779
sl REP 10163.046 2 5084,523 o819 525
LANG tlLOoCK . 781 .987 1 181947 «07a o188
LANG HEP 492620101 2 24131051 2.215 .1g~
8LUCK REP - ‘158184706 2 71909.353 o 196  L48%
ExPLAINED - . 321165877 19 229404420 24153 <005
RESIOUAL 265128.098 25 1060%5.129

U1“orm. BEST‘COPY AVAILABLE '566293.97,5' 39 150334179
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N : . ~ DISCUSSION
Both statistical models for anélyéing the data st-wed similar patterns
emerging. Specifically, in termé'of thé ﬁuespions asked at the outset of this -
research‘project, sensory integration therapy and its in:eracfion with language
therapy were both 'generally implicated in language .gains made by.the subjects
and in some cases were'statisticaliynsignificgnt at moderate_levels. These -
results are impressive given thé.small number of subjects and the fact that
. . Jparticular children were highly variable in their”test"taking performance.
'~Fo§ example;fa feﬁ Ehildren showed poorer post teét performance on some language‘
tests than on the pfe test, ostensibly becausé of internal oriexternal
distractions causing them to have a "bad day" when being post tested. Thé
results of the data analysis are further strengthened gy‘the fact that the
trends appeared in both modelé use@-for analyzing the-data. Yet another
. factor contributing to our ability to attribute importance to the ;rénds seen
Qas'the experi&entél design. The deéign was particularly‘scrong.in the handling
of controi subjects. These subjects received the individual attention of an
adu}t as the experimeﬁta1~subjecté did, and the céntrols showed maturation gains
on fhe language tests. ‘_ ' ' B
This Study suggests that sensory integration techniques méy be useful \
in aiding language growth for developmentally delayed preschoolers whé have
sensory integration pfoblems{ ‘This is importént information for_speégh and
language pathologists working with such children, and supports a team approach :
to their language problems. Further research is needed to delineate precisely
what areas of language learning may be most enhanced by a ghild's‘receiving
an appropriate sensory integration program, and what type of child is most
likely to benefit. A lérger number of subjects and = longef treatmeﬁt period

would help to answer such questions.

(18).




Mére research is needed in many areas of development with régard to sensory
integration." The review qf literatﬁxe by Ottenbaqher (1982) showeddclearly
that there are relatively few well=-designed studies on the efféqts‘of sensory
integration techniques. Furthermore, in the limited nuﬁber of studies which .
repo;t.findings that can be analyzgd quantitatively, broad_conclusions ada
giggralizations are difficult to‘reach-because of the few subjects typically
involved; theirndiversity in ag; and disabilities; the variance of sensory
integration techniques used; and the variety of areas in which effects are

 looked for. What appears to be needed are well=-designed studiés which can
quantitatively evaluate the effects of sensory integration téchﬁiques on a
given“popqlation across many éreas oﬁldeveldﬁment.‘Tﬁe relative chapges

"maae among individuals of that population-in each area of development would
~lend much insight intobthe potential uses of such techniques as a tool

for enhancing the development, of disabled children.

O
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